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Description 

FIELD OF THE INVENTION 

5 The present invention relates to a pharmaceutical composition comprising an insulin sensitivity enhancer in com- 

bination with one or more other antidiabetics differing from said enhancer in the mechanism o1 action. 

BACKGROUND OF THE INVENTION 

10 Recent years, the pathology of diabetes has become more and more understood and, in parallel, drugs specific 

for the respective pathologic states have been developed. Accordingly a variety of drugs having new mechanisms of 
action have appeared one after another. 

Insulin sensitivity enhancers are also known as insulin resistance deblockers because they have the action to 
normalize the impaired insulin receptor function, and are gathering much attention in these years. 

IS Regarding such insulin sensitivity enhancers, a very useful compound such as pioglitazone has been developed 

[Fujita et a!.. Diabetes. 32. 804-810. 1983. JP-A S55(1980).22636 (EP-A 8203). JP-A S61{1986)-267580 (EP-A 
193256)]. Pioglitazone restores the impaired insulin receptor function to normalize the uneven distribution of glucose 
transporters in cells, the cardinal enzyme systems associated with glycometabolism. such as glucokinase, and enzyme 
systems associated with llpidmetabolism. such as lipoprotein lipase. As the results, Insulin resistance are deblocked 

20 to improve glucose tolerance, and lower the plasma concentrations of neutral lipids and free fatty acids. Since these 
actions of pioglitazone are comparatively gradual and the risk of side effect in long-term administration is also low, this 
compound is useful for obese patients who are presumed to be highly insulin-resistant. 

Also, insulin sensitivity enhancers such as G S-045. thazolidinedione d erivatives and substituted thiazolidinedione 
derivatives are reported to be used in combinatiorTwitFnnsulinlJP-A H4(1'992)-66579, JP-A H4(1992)-69383. JP-A 

25 H5(1993)-202042]. However, the pharmaceutical composition having a specific combination of the present invention 
is unknown. 

Diabetes is a chronic disease with diverse pathologic manifestations and is accompanied by llpidmetabolism dis- 
orders and circulatory disorders as well as glycometabolism disorders. As the results, diabetes tends to progress 
entailing various complications in many cases. Therefore, it is necessary to select the drug of choice for the prevailing 
30 disease state in each individual case. However, this selection is often difficult in clinical settings because single use of 
each individual drug can not bring sufficient effects in some disease states and there are various problems such as 
side effect which is caused by an increased dose or a long-term administration. 

SUMMARY OF THE INVENTION 



In view of the above state of the art. the inventors of the present invention did much research to develop antidia- 
betics which would not virtually cause adverse reactions even on long-term administration and could be effective for 
a large cohort of the diabetic population. As a consequence, they discovered that the above object can be accomplished 
by using an Insulin sensitivity enhancer, such as the drug described above, in combi nation with other a ntidiabetics 
40 differing from said enhancer in the mechanism of act ion, and accordingly have perfect ea tne presem inveTrtton: ' 
The present invention, therefore, relates to: 

1) Pharmaceutical composition which comprises a n insulin sensitivity ^ enhance r in combination with at least one 
member of the group consisting of an a-glucosidase inffiSitor, an aldose reductase inhibitor, a biguanide, a statin 

45 compound, a squalene synthesis inhibitor, a'fibrate compound, a LDL catabolism enhancer and an angiotensin 

converting enzyme inhibitor; 

2) Pharmaceutical composition according to 1 ). wherein the insulin sensitivity enhancer is a compound represented 
■ by the formula: ' 



35 



so 




(I) 



55 



H 

0 



wherein R represents an optionally substituted hydrocarbon or heterocyclic group; Y represents a group repre- 
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seated by -CO- -CH(OHV or -NR^- (wherein R3 represents an optionally substituted alkyi group); m is 0 or 1; n ,s 
0 1 of 2 x?epresentVcA or N; A represents a bond or a C,., divalent aliphatic hydrocarbon group Q represents 
oxvaen atom or sulfur atom; R1 represents hydrogen atom or an alkyI group; ring E may optionally have 1 to 4 
SueTand'he substituents r4y optionally be combined with R1 to form a ring; L and M respectively represent 
TySen Itom o?L and M may optfonally be combined with each other to form a bond; or a pharmacologically 

rpCaceu*ar:^mposit,on accord^g to 2). wherein the compound represented by the formula (I) is pioglita- 

4) Pharmaceutical composition according to 1), which comprises an insulin sensitivity enhancer i n combinatton 

10 with an a-glucosidase inhibitor; . „^«i;u««»«. 

5, Pharmaceutical composition according to 4), wherein the a-glucosidase inhibitor is voghbose. 

6) Pharmaceutical composition according to 4), wherein the insulin sensitivity enhancer is p»glitazone and the a- 

alucosidase inhibitor is voglibose; ...» * -ii„u«*«»- 

1) Pharmaceutical composition according to 1). which is lor prophylaxis or treatment of diabetes, 

IS 8) Pharmaceutical composition which comprises a compound represented by the formula: 

R' 




25 wherein R' represents an optionally substituted hydrocarbon or heterocyclic group; Y represents a group repre- 

■ "by -CC^ -CH(OH^ R^ represents an optionally substituted alkyl group); - ° ^ 

0 1^2 X represents CH or N; A represents a bond or a C,.^ divalent aliphatic hydrocarbon 
nirvoen aiom or sulfur atom R' represents hydrogen atom or an alkyl group; ring E may optionally have 1 to 4 

rbruri^dth'ii^^^^^^ 

hydrogen atim, or L and M may optionally be combined with each other to form a bo-^d, wrth a Prc^J^° 'hm ^ does 
not reoresent bonzopyranyl group when m and n are O, X represents CH , A represents a bond, Q represents sullu 

R^rand M re'^rese'nt'hyd^ogen atom and ring E does not have 
acceotable salt thereof in combination with an insulin secretion enhancer andtor an insulin preparatiqn, 

9) F^^aceUicar^mpositlon according to 8), wherein the compound represented by the formula (II) is the com- 
3S pound represented by the formula: 

Y" 

10) Phamtaceutical composition according to 8), wherein the compound represented by the formula (II) Is pi^ 

^'^rmaceutical composition according to 8), wherein the iQf^Iil^ff^^flif^^^^ 

12) Pharmaceutical composition according to 8), wherein the compound represented by Ihe^omiula (II) is piogli 
so tazone and the insulin secretion enhancer is gllbenclamide: , „«=.„o„, „, ri«beias 

13) Phamiaceutical composition according to 8), which is for prophylaxis or treatment of diabetes. 

r^ETAILED DESCRIPTION OF THE INVENTION 

The term -insulin sensitKrity enhancer" as used in this specification means any and '^^^^^^^ 
the imoaired insulin receptor function to debkjck insulin resistance and consequently enhance insuhn sensitivity As 
exarfJ^es o' the !nsurn s'ensitMty enhancer, the compound represented by the formula (I) or a pharmacologically 
acceptable salt thereof can be mentioned. 
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10 



IS 



20 



25 



30 



35 



40 



45 



SO 



ethyl, propyl, isopropyl. butyl. ^^^"^ . ^^^^^^^ q alkenyl group, alkadienyl group, alkynyl group, 

ynyl and 5-hexynyI. 
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As the alicyclic hydrocarbon group, mention is made of 0^,, saturated or unsaturated alicycNc hydrocarbon groups 
evemDlified bv cvcloalkyl group, cycloalkenyl group and cycloalkadienyl group. , u * i , 

piperidino, morpholino and thiomorpholino. 
s Examples of the halogen atom include fluorine, chlorine, bromine and iodine. monosubstituted 

AS the substituted amino group in the optionally substituted ammo group, mention is made of, 
amin^group and N.N-disubsmuted amino group. Examples of the subsmu.ed amino 9-"P--'"f;^^'"°^^^°^P,^ 
having^one^or two substituents selected f.m C^^^ 

,0 s;°^^mi::!d;:^yCinrc?crxvi^^^ 

.0 ^^^'ATtCsTbsl^^^^ acyl group, mention is made of, for example, 0...^yljrc.^ C,, al.oxy 

alkoxy group cycSloxy grL' alkenyloxy group. cycloalKenyloxy group, aralkyloxy group, acyloxy group and ary- 
« '°'%^ZableexamplesolthealkoxygroupincludaC,,oalkoxygroupssuchasmethoxy^e,hoxypro^^^^^^^ 
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isopropylthio. butylthio, isobutylthio, sec.-butylthio. t.-butylthio. penlylthio, isopentyllhio. neopentylthio. hexylthio, hep- 
tylthlo and nonyllhio. Preferable examples of the cycloalkylthio group include C3.10 cycloalkylthio groups such as cy- 
clobutylthio, cyclopentylthio and cyclohexylthio. Preferable examples of the alkenylthio group include Cg-io a'kenylthio 
groups such as allylthio, crotylthlo. 2-pentenylthioand 3-hexenylthio. Preferable examples of the cycloalkenylthio group 

5 include C3 , q cycloalkenylthio groups such as 2-cyclopentenylthio and 2-cyclohexenylthio. Preferable examples of the 
aralkylthio include Cj.^q aralkylthio groups such as phenyl-Ci^alkylthio (e.g. benzylthio and phenethylthio). Preferable 
examples of the acylthio group include Cgoa acyithio group, more preferably C2.4 alkanoylthio groups (e.g. acetylthio. 
propionylthio, butyrylthio and isobutyrylthio). 

Preferable examples of the arylthio group include Cg.u arylthio groups such as phenylthio and naphthyllhio. The 

10 arylthio group may optionally have one or two substituents such as halogen atom (e.g. chlorine, fluorine, bromine). 
Examples of the substituted arylthio group include 4-chlorophenylthio. 

As the optionally esterified carboxyl group, mention is made of. for example, alkoxycarbonyl group, aralkyloxycar- 
bonyl group and aryloxycarbonyl group. 

Preferable examples of the alkoxycarbonyl group include C2.5 alkoxycarbonyl groups such as methoxycarbonyl. 

IS ethoxycarbonyl, propoxycarbonyl and butoxycarbonyl. Preferable examples of the aralkyloxycarbonyl group include 
Cb.io a''a'ky'o'^y^Q^^°"y' groups such as benzyloxycarbonyl. Preferable examples of the aryloxycarbonyl group include 
C7.1S aryloxycarbonyl groups such as phenoxycarbonyl and p-tolyloxycarbonyl. 

' Among the substituents on the hydrocarbon group and heterocyclic group represented by R. C^.^oal^y' groups, 
aromatic heterocyclic groups and C^.^^ aryl groups are preferable, and C1.3 alkyl. furyl. thienyl. phenyl and naphthyl 

20 are especially preferable. 

In the formula (I), substituents on the hydrocarbon group and heterocyclic group which are represented by R. may. 
when they are alicyclic hydrocarbon group, aryl group, aromatic heterocyclic group or non-aromatic heterocyclic group, 
have one or more, preferably 1 to 3, of suitable substituents respectively. Examples of these substituents include Ci.© 
alkyl groups. C2.6 alkenyl groups. Cg.e alkynyl groups. Cg.y cycloalkyi groups, Cg.u afV' groups, aromatic heterocyclic 

2S groups (e.g. thienyl, furyl, pyridyl, oxazolyl and thiazolyl). non-aromatic heterocyclic groups (e.g. tetrahydrofuryl. mor- 
pholino,.thiomorpholino. piperidino, pyrrolidino and piperazino). C7.9 aralkyi groups, amino group, N-mono-Ci.4 
alkylamino groups. N,N-di-Ci.4 alkylamino groups. Cg.s acylamino groups (e.g. acetylamino. propionylamino and ben- 
zoylamino). amidino group, Cg-eacyl group (e.g. Cg-e alkanoyi groups), carbamoyl group, N-mono-Ci.4 alkyl carbamoyl 
groups. N.N-di-C,.4 alkyl carbamoyl groups, sulfamoyl group. N-mono-C^.4 alkyl sulfamoyi groups. N.N-di-Ci.4 alkyl 

30 sulfamoyl groups, carboxyl group. Cg^g alkoxycarbonyl groups, hydroxyl group. C1.4 alkoxy groups, C2.5 alkenyloxy 
groups. C3.7cycloalkyloxy groups, C7.9 aralkyloxy groups, 05.14 aryloxy groups, mercapto group. Ci .4 alkylthio groups. 
C7.9 aralkylthio groups Cg-u arylthio groups, sulfo group, cyano group, azido group, nitro group, nitroso group and 
halogen atom. 

In the formula (I). R Is preferably an optionally substituted heterocyclic group. R is more preferably pyridyl. oxazolyl 
3S or thiazolyl group which is optionally substituted by 1 to 3 substituents selected from C1.3 alkyl group, furyl group, 
thienyl group, phenyl group and naphthyl group. 

R' in the formula (II) has the same definition as R except that R' does not represent benzopyranyl group when m 
and n are O; X represents CH; A represents a bond; Q represents sulfur atom; H\ L and M represent hydrogen atom; 
and ring E does not have further substituents. 
40 In the formulae (I) and (11). Y represents -CO-.-CH(OH)- or -NR3- (wherein R3 represents an optionally substituted 

alkyl group), preferably -CH(OH)- or -NR3-. As the alkyl group in the optionally substituted alkyl group represented by 
R3, mention is made of, for example. C1.4 alkyl groups such as methyl, ethyl, propyl, isopropyl. butyl, isobutyl, sec- 
butyl and t. -butyl. Examples of the substituents include halogen (e.g.. fluorine, chlorine, bromine and iodine), C1.4 
alkoxy groups (e.g. methoxy. ethoxy. propoxy, butoxy. isobutoxy. sec.-butoxy and t.-butoxy). hydroxyl group, nitro group 
45 and C^. 4 acyl groups (e.g. formyl, acetyl and propionyl). 

The symbol m is 0 or 1 . preferably 0. 

The symbol n is 0, 1 or 2, preferably 0 or 1. 

X represents CH or N. preferably CH. 

In the formulae (I) and (11). A represents a bond or a C1.7 divalent aliphatic hydrocarbon group. The aliphatic 
so hydrocarbon group may be straight-chain or branched, and saturated or unsaturated. Specific examples of the aliphatic 
hydrocarbon group Include saturated ones [e.g. -CHg-. -CH(CH3)-. -(CH2)2-.-CH(C2H5)-. -(CH2)3-, -{CH2)4-. -{CH2)5-. 
-(CH2)6- and-(CH2)7-] and unsaturated "ones [e.g. .CH=CH-, -C(CH3)=CH-. -CH=CH-CH2'. -C(C2H5)=GH-. -CHg- 
CH=:CH-CH2-. -CH2-CH2-CH=CH-CH2-. -CH=CH-CH=CH-CH2- and -CH=CH-CH=CH-CH=CH-CH2-. A is preferably 
a bond or C1.4 divalent aliphatic hydrocarbon groups, the aliphatic hydrocarbon groups preferably being saturated. A 
ss is more preferably a bond or -(CH2)2-- , 
As the alkyl group represented by R^ substantially the same one as the alkyl group in the above-mentioned R . 

R"! is preferably hydrogen atom. 

In the formulae (I) and (II), the partial formula: 
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fpll preferably represents Fe IT 
^^;jr tie foixula: 

Ring E has 1 to 4 substituents at any substitutable positions. Examples of such substituents include alkyl group, 
optionally substituted hydroxy! group, halogen atom, optionally substituted acyl group and optionally substituted ammo 
group. These substituents have substantially the same meaning as those described as substituents of the hydrocarbon 
group and heterocyclic group represented by R. 

Ring E. namely the partial formula: 

preferdbly represents ^ ^T^^^^^)— 

wherein R2 represents hydrogen atom, an alkyl group, an optionally substituted hydroxyl group, a halogen atom, an 
optionally substituted acyl group, nitro group or an optionally substituted amino group. 

As the alkyl group, optionally substituted hydroxyl group, halogen atom, optionally substituted acyl group and 
optionally substituted amino group represented by R2. mention is made of those described as substituents of the 
hydrocarbon group and heterocyclic group represented by R. R2 is preferably hydrogen atom, optionally substituted 
hydroxyl group or halogen atom, more preferably hydrogen atom or optionally substituted hydroxyl group, especially 
preferably hydrogen atom or Ci^alkoxy groups. . » ^ \- ^ -^^ ^ k ^tv^^r 

In the formulae (I) and (II). L and M represent hydrogen atom, or they may optionally be combined with each other 
to form a bond. L and M are preferably hydrogen atom. 

In the compounds wherein L and M are combined with each other to form a bond, there exist (E)- and (Z)-isomers 
relative to the double bond at the 5-position of the azolidinedione ring. 

And in the compounds wherein L and M respectively represent hydrogen atom, there exist (R)- and (S)-optical 
isomers due to the asymmetric carbon at the 5-position of the azolidinedione ring. The compounds include these (R)- 
and (S)- optical isomers and racemic isomers. ,j , 

Preferable examples of the compounds represemed by the formula (I) or (II) includes those in which R is pyndyL 
oxazolyl or thiazolyl group optionally having 1 to 3 substituents selected from C1.3 alkyl, furyl. thienyl. phenyl and 
naphthyl- m Is 0; n is 0 or 1; X is CH; A is a bond or ■{CH^)r\ is hydrogen atom; ring E. namely the partial formula: 



represents ^ ^^^^^"^!(^ 
the fc™-U: L J 



and R2 is hydrogen atom or C1.4 alkoxy group; and L and M are both hydrogen atom. 
Preferable examples of the compound represented by the formula (1) include 

(1) the compound represented by the formula (III) such as 5-[4-[2-(3-ethyl-2.pyridyl)ethoxy]ben2yl)-2.4-thlazolid- 
Inedione- 5-[4-[2.(4-ethyl-2-pyridyl)ethoxy3.benzyl]-2.4-thiazoiidinedione; 5-[4-[2-(5-ethy|.2-pyridyl)ethoxy]ben- 
zyl]-2.4-thiazolidlnedione (generic name: .pioglitazone); a nd 5-[4.[2.(6-ethy|.2-pyridyl)-ethoxy]benzyll-2.4-thia2oli- 

dinedione; . 

(2) (R).(+).5-[3-[4-[2-(2-furyl)-5-methyl-4-oxazoIylmethoxy]-3-methoxyphenyl]propyl]-2.4-oxa20lidinedione; and 

(3) 5.[(4.[(3.4-dihydro-6-hydroxy-2.5.7.8-tetramethyl-2H-1-benzopyran-2-yl)methoxy]phenyl]methyl]-2.44hiazoli- 
dinedtone (generic name: troglitazone/CS-045). 

The compound represented by the formula (I) is especially preferably pi oglitazone . 

The compound represented by the formula (II) is preferably the compound represented by the formula (III) and 
(R)-(+)-5-(3-[4-[2-(2-furyl)-5-methyl-4-oxazolylmethoxy]-3-methoxypheny!lpropyl]-2.4-oxazolidinedione. more prefera- 
bly pbglitazone. 
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The pharmacologically acceptable salt of the compound represented by the formula (I) or (II) are exemplified by 
salts with inorganic bases, salts with organic bases, salts with Inorganic acids, salts with organic acids, and salts with 

basic or acidic amino acids. . . ._ ^ , 

Preferable examples of salts with inorganic bases include salts with alkah metals such as sodium, potassium, etc.. 
5 salts with alkaline earth metals such as calcium, magnesium, etc.. and salts with aluminum, ammonium etc. 

Preferable examples of salts with organic bases include salts with trimethylamine. triethylamine. pyridine, picoline. 

ethanolamine. diethanolamine. triethanolamine. dicyclohexylamine. N.N-dibenzylethylenediamine. etc. 

Preferable examples of salts with inorganic acids include salts with hydrochloric acid, hydrobromic acid, nitric acid. 

sulfuric acid, phosphoric acid, etc. ^^^♦-.^ 

10 Preferable examples of salts with organic acids include salts with formic ac.d. acetic acid, trifluoroacetic acid. 

f umaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benze- 

nesulfonic acid, p-toluenesulfonic acid, etc. , w. 

Preferable examples of salts with basic amino acids include salts with arginine. lysine, ornithine, etc. . and preferable 

examples of salts with acidic amino acids include salts with aspartic acid glutamic acid etc. 
IS The pharmacologically acceptable salt of the compound represented by the formula {III) is preferably a salt with 

an inorganic acid, more preferably a salt with hydrochloric acid. Especially pioglitazone is preferably used in the form 

of salt with hydrochloric acid. ... _, *u 

The compounds represented by the formula (1) or (II) or a salt thereof can be produced ^n accordance with Jor 

example, methods described in JPA S55(1 980).22636(EP.A 8203). JPA S60(1985)-208980(EP.A 1 55845) ^ PA S61 
20 olB^.2B6376iEP~A 208420). JPA S61(1986)-85372(EP-A 177353), JPA S61 (1986)-267580(EP^A1 93256) JPA H5 

(1993i-Lo57(WO 92718501). JPA H7(1995)-82269(EP-A 605228). JPA H7(1995)-101 945(EP-A 612743), EP-A 

643050. EP-A 710659. etc. or methods analogous thereto. ,u n o 

Insulin sensitivity enhancers include 5-a3.4-dihydro-2.(phenylmethyl).2H-1-benzopyran-6-yl]methyl]-2.4.th.azoli- 

dinedione (generic name: englitazone) or its sodium salt; 

5-[[4.[3-(5-methy l-2-phenyl-4.oxa2olyl)-1 -oxopropyljpheny l]methyl].2.4-thiazoHdinedione (generic name: darglita- 

2one/CP-86325) or its sodium salt; no-7fio\ 
5-[2-(5-methyl-2-phenyl-4-oxazolylmethyl)ben20furan-5-ylmethyl]-2.4-oxazolidinedione (CP-92768); 

5-(2-naphthalenylsulfonyl)-2,4-thiazolidinedione (AY-31637); 
30 4-l(2-naphthalenyl)methyll-3H-1,2.3,5-oxathiadlazol-2-oxide (AY-30711); and 

5-[[4-[2.(methyl-2-pyridylamino)ethoxylphenyl]-methyl)-2.4-thiazolinedione (BRL.49653). etc. in addition to com- 

pounds mentioned hereinbefore. 

In the present invention, examples of the drug which is used in combination with the above-mentioned insulin 
3S sensitivity enhancer include an a-glucosidase inhibitor, an aldose reductase inhibitor, a biguanide. a statin compound, 
a squalene synthesis Inhibitor, a fibrate compound, a LDL catabolism enhancer and an angiotensin converting enzyme 

■ a^-Glucosidase inhibitors are drugs which inhibit digestive enzymes such as amylase, maltase. a-dextrinase. su- 

crase etc to retard digestion of starch and sugars. Examples of the a-glucosidase inhibitors include acarbose, N- 
40 (1 3-dihydroxy-2-propyl)valiolamine (generic name; voglibose). miglitol. etc. with preference given to vog ibose. 

' Aldose reductase Inhibitors are drugs which inhibit the first-stage rate-Iimltting enzyme in the poly ol pathway to 
prevent or arrest diabetic complications. In the hyperglycemic state of diabetes, the utilization of glucose in the polyol 
pathway is increased and the excess sorbitol accumulated intracellularly as a consequence acts as a tissue oxin and 
hence evokes the onset of complications such as diabetic neuropathy, retinopathy, and nephropathy. Examples of the 
45 aldose reductase inhibitors include tolurestat; epalrestat; 3.4.dihydro-2.8-diisopropyl-3-thioxo-2H.1 .4.benzoxazine- 
4-acetic acid; 2.7-difluorosptro(9H.fluorene-9.4'-imidazolidine)-2'.5'-dione (generic name: imirestat); 

3.[(4-bromo-2-fluorophenyl)methyl)-7-chloro-3.4-dihydro-2.4-dioxo-1 (2H)-quinazoline acetic acid (generic name: 

so 6-fluoro-2.3-dihydro-2',5'-dioxo-spiro[4H-1-benzopyran-4.4'-lmidazolidine].2-carboxamlde(SNK-860): 

zopolrestat; sorbinil; and 

1-I(3.bromo-2-benzofuranyl)sulfonyl]-2,4-imidazolidinedione(M-16209). etc. 

Biguanides are drugs having actions of stimulation of anaerobic glycolysis, increase of the sensitivity to insulin in 
55 the peripheral tissues, inhibition of glucose absorption from the intestine, suppression of hepatic gluconeogenesis. and 
inhibition of fatty acid oxidation. Examples of the biguanides include phenformin. metformin, buformin etc. 

Statin compounds are drugs having actions of lowering blood cholesterol levels by inhibiting hydroxymethylglutalyl 
CoA (HMG-CoA) reductase. 
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■ Examples of the statin compounds include pravastatin and its sodium salt. sim,mstatin. lovastatin. atorvastatin. 
""Tualentsyn^nesis inhibitors are drugs having actions o. towering blood cholesterol levels by Inhibiting synthesis 
°*'Etm;iaso.,hesqua,enesynthesis inhibitors lnclude(S)-a4Bis[2^^d^ethy|.1-ox^ 

n^^rr^^urrS: leve. by inhibiting synthesis and se- 

cretton of triglycerides in liver and ^^'j^^^J'^^'^'^^l^^^^^^^ binifibrate. ciplofibrate. clinofibrate, clotibrate, 

°* iSeToft^urcn^^^^^^^^ include the compound which is described ,n .PA H7,1995).316144 

and represented by the formula: 




(ch=ch)^conb(cHi)sN; 




l-pipera2inyl]elhyl]-77.-diphenyl-2.4,6-heptatnenk: acid am^^^^^^ compounds and LDL catabolism 

rgTcJerircrer^en?^^^^^^^^^ drugs having actions of partially lowering b,o«- glucose levels as 

temocaprll. trandolapril. etc. ,w^,,^h ic thP nharmaceutica! composition which comprises an insulin sen- 
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'^'InlheTresent invention especially preferred is the pharmaceutical composition whfch comprises the compound 

verting enzyme inhibitor; and the pharmaceutical composition comprising the compound represented 'he fc^^"-!^ la 
mro?a ph armacological^K^ acceptable salt thereof in combination with an insulin secretion enhancer andtor an insuhn 
r^^^^^ZtZd^7ccor<^nce with the present Invention, can be respectively put to use by mixing the 
fa^oere ac'ive <^™^^^^ or Independently with a physiologically acceptable carrier, excipient, 

^nLrieretrrnd admW the mixture or mixtures either orally or non^rally as a pharmaceutical compo- 

S Cen me actte S^n^^^^ are formulated independently, the respective formulations can l^^-^-^P;^"^- 
oS adm' ed using a diluent or the like and administered or can be administered independently of each other, either 

"^^'ihese dosage forms can be manufactured by the per se known technique conventional^ used in pharmaceutical 
procedures. The specific manufacturing procedures are as follows. , » dislnteorator (e 

To manufacture an oral dosage form, an excipient (e.g. lactose, sucrose, starch ^•<> '; f ^^'XL^, 

lulose Dhthalate and Eudragit (Rohm & Haas, Germany, methacrylic-aciylic copolymer). 

Tni^ r^s Ln be r^ni^actured typically by the following procedure. The active component or componen 8 a^ 
disso^d Tus^nded remulsHied In an aqueous vehicle (e.g. distilled water, physiologica - "'3;;^^^^^°^; 
r,°oranony^vehicle,e.g.veg,.a^ej 

Lro^riLr^e^s^m (ei methyl p Wenzoa.e, propyl p-hyc.oxybe. 

zo^rbCralcohol. chlorobutanol, phenol, etc.), an teotonizing agent (e.g. -^dium cNor^e, 9^"-'^^^^ f '^f " 
cose inverted sugar, etc.) and other additives. If desired, a solubilizer (e.g. sodium salicylate sodium acetate^ etcO, 
rrabiSzer (e g human serum albumin), a soothing agent (e.g. benzalkonium chloride, procaine hydrochloride, etc.) 

^;osa1eTm^^e'xlrmataX.ion can be manufactured by processing the active componen, or components 
into a sol" se™ oMiquid composition. To manufacture a solid composition, for '-'^-^'^^^^ ^"^'^^^^^^^ 
or comoonents either as they are or in admixture with an excipient (e.g. lactose, mannitol, starch microcrystelhne 
celXreu^c^e etc ) athickener(e.g. natural gums, cellulose derlvativss, acrylic po^mers, eXo ). ; P;~^^^^ 

num^ cellulose derivatives, vinyl polymers, and acrylic polymers, etc. 

' Theth^rmaceral compositfon of the present invention is low in toxicity and can be safely used in mammals (e. 
n humans mice rats rabbits dogs, cats, bovlnes. horses, swines, monkeys). . . -.u 

CL^ge oUhe pham;aceotical composition ol the present Invention may be appropr«.ely determined with 
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-^.„»nH<.ri for the resoective active components and can be selected appropriately ac- 
reference to the ^°^9«f/«~'"™"?,^ '"^^^^^^ ciLal status, administration time, dosage form, 

cording to the recipient, the recipient s age o,her factors. For example, the dosage 

The preferred frequency of administration is 1 to ^'^^l^^^^ composition of the present invention can be ap- 

nents in combination resulted in marked improvements ''"•^^^^^P^'^^*'™^^^^^^^ effectively than it is 

ylaxis and treatment of diabetic complications. „,«««nt invention develops sufficient efficacy with re- 

Working Example 1 
Capsules 



(1) Pioglitazone hydrochloride 


30 mg 


(2) Voglibose 


0.2 mg 


(3) Lactose 


60 mg 


(4) Microcrystalline cellulose 


79.8 mg 


(5) Magnesium stearate 


10 mg 


Total 


180 mg 



capsule shell. 
Working Example 2 
Tablets 



[ (1) Pioglitazone hydrochtoride | 10 mg 
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(continued) 



(2) Giibenclamide 


1 ma 


(3) Lactose 


86.25 mg 


(4) Com starch 


20 mg 


(5) Polyethylene glycol 


2.5 mg 


(6) Hydroxypropylcellulose 


4 mg 


(7) Carmellose calcium 


5.5 mg 


(8) Magnesium stearate 


0.5 mg 




130 mg (per tablet) 



The whole amounts of (1), (2). (3). (4). and (5). 2/3 amounts of (6) and (7). and 1/2 amount of (8) are mixed well 
and granulated in the conventional manner. Then, the balances of (6). (7) and (8) are added to the granules wh.ch is 
mixed well and the whole composition is compressed with a tablet machine. The adult dosage is 3 tablets/day. to be 
taken in 1 to 3 divided doses. 

Working Example 3 

Capsules 



(1) Pioglitazone hydrochloride 


10 mg 


(2) Epalrestat 


50 mg 


(3) Lactose 


55 mg 


(4) Microcrystaliine cellulose 


55 mg 


(5) Magnesium stearate 


10 mg 




Total 180 mg 



The whole amounts of (1 ). (2). (3) and (4) and 1/2 amount of (5) are mixed well and granulated in the conventional 
manner. Then, the balance of (5) is added and the whole composition is filled in gelatin capsule shell. The adult dosage 
is 3 capsules/day, to be taken in 1 to 3 divided doses. 

Experimental Example 1 

Effect of pioglitazone hydrochloride in combination with a-glucosidase inhibitor In genetically obese and diabetic 

^'^ Male WiTtar fatty rats aged 14-19 weeks were divided into 4 groups of 5-6. and pioglitazone hydrochloride (1 mg/ 
kq body wt /day. p o.) and/or voglibose (an a-glucosidase inhibitor) (0.31 mg/kg body wt./day; administered by mixing 
in commercial diet at a rate of 5 ppm) was administered for 14 days. The blood was then collected from the tail vein 
and the plasma glucose and hemoglobin were determined by the enzymatic method (Encore Chemical System. 
Baker) and using a commercial kit (NC-ROPET. Nippon Chemiphar Co.). respectively. The results were expressed in 
mean ± standard deviation for each group (n=5-6) and analyzed by Dunnett's test, which are shown in Table 1. The 
1% level of significance was used. 

[Table 1] 



Group 


Plasma glucose (mg/dl) 


Hemoglobin A, (%) 


Control 


345±29 


5.7±0.4 


Pioglitazone 


215±50* 


5.2±0.3 


Voglibose 


326±46 


6.0±0.6 


Pioglitazone voglibose 


114±23* 


4,5±0.4* 



P<:0.01 vs. control group 



It Is apparent from Table 1 that both the blood glucose and hemoglobin levels were remarkably lowered by 
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combined administration of pioglitazone and voglibose as compared with the administration of either drug alone. 



Experimental Example 2 

Effect of pioglitazone hydrochtoride in combination with an insulin secretion enhancer in genetically obese and 

diabetic WIstar fatty rats ^ l,, -^^ /o rr^«/ 

Male Wistar fatty rats aged 13-14 weeks were divided into 4 groups of 5. and pioglitazone hydrochloride (3 mg/ 
ko/day p o.) and/or glibenclamide (an insulin secretion enhancer) (3 mg/kg/day. p.o.) was admtnistered for 7 days. 
Following an overnight fast, the oral glucose loading test (2 g giucose/kg/5 ml. p.o.) was carried out. Prior to glucose 
loading and 1 20 and 240 minutes after the loading, blood was collected from the tail vein and the plasma glucose was 
assayed by the enzymatic method (Encore Chemical System. Baker). The results were expressed In mean± SD for 
each group {n=5) and analyzed by Dunnett's test, which are shown in Table 2. 





[Table 2] 






Group 


Plasma glucose (mg/dl) 




0 min. 


120 min. 


240 min. 


Control 


119±9 


241 ±58 


137±10 


Pioglitazone 


102+12 


136±17* 


102±9* 


Glibenclamide 


118±12 


222±61 


106±24* 


Pioglitazone + glibenclamide 


108±3 


86±10* 


60±5* 


': P<0.01 vs. control group 



It is apparent from Table 2 that the increase of blood sugar following glucose loading was remarkably inhibited by 
the combined administration of pioglitazone and glibenclamide as compared with the administration of either drug alorie. 

The pharmaceutical composition of the present invention shows a potent depressive effect on diabetic hypergly- 
cemia and is useful for prophylaxis and treatment of diabetes. Moreover, this pharmaceutical composition is useful for 
prophylaxis and treatment of diabetic complications such as diabetic neuropathy, nephropathy, retinopathy macroan- 
giopathy. and osteopenia. In addition.- by appropriately selecting the kinds of component drugs, administration route, 
dosage, etc. according to clinical status, stable hypoglycemic efficacy in long-term therapy can be expected with an 
extremely low risk of side effect. 



Claims 

1 Pharmaceutical composition which comprises an Insulin sensitivity enhancer in combination with at least one mem- 
ber of the group consisting of an a-glucosidase inhibitor, an aldose reductase inhibitor, a biguanide. a statin com- 
pound, a squalene synthesis inhibitor, a fibrate compound, a LDL catabolism enhancer and an angiotensin con- 
verting enzyme inhibitor. 

2. Pharmaceutical composition according to Claim 1 . wherein the insulin sensitivity enhancer Is a compound repre- 
sented by the formula: 

L M 

— r=n 

(1) 



I 

0 



wherein R represents an optionally substituted hydrocarbon or heterocyclic group; Y represents a group repre- 
sented by -CO-. -CH(OH)- or -NR3- (wherein R3 represents an optionally substituted alkyi group); m is 0 or 1 ; n is 
0 1 or 2- X represents CH or N; A represents a bond or a C,,j divalent aliphatic hydrocarbon group;. Q represents 
oxygen atom or sulfur atom; R1 represents hydrogen atom or an alkyI group; ring E may optionally have further 1 
to 4 substituents. and the substituents may optionally be combined with Ri to form a ring; L and M respectively 
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represent hydrogen atom, or L and M may optionally be combined with each other to form a bond; or a pharma- 
cologically acceptable salt thereof. 

Pharmaceotical composHion according to claim 1 . wherein R Is an optionally substituted heterocyclic group. 
Pharmaceutical composition according to claim 1 , wherein m is 0. 
;. Pharmaceutical composition according to claim 1 , wherein X is CH. 
5. Pharmaceutical composition according to claim 1 . wherein Ri is hydrogen atom. 
Phamiaceutical composition according to claim 1 , wherein the partial formula: 



I. 
k 



Wherein represents hydrogen atom, an alkyl group, an optionally substituted hydroxyl group, a halogen atom, 
^^tl^lly substituted acyl group, nitro group or an optionally substituted am.no group. 

8. Phamtaceutlcal composition according to claim 1 . wherein L and M are hydrogen atom. 

9 Phamtaceutical composition according to claim 1 . wherein R is pyridyl, oxazolyl or '^^^^^'V' 9'°"P 

1 toTsubstnuents selected from C,.3 alkyl, furyl. thienyl. phenyl and naphthyl; m .s 0; n .s O orl . X ,s CH. A ,s a 
bond or -(CH2)2-; is hydrogen atom; the partial formula: 



tfc* fotnulft! ^^Ji^^ 



and R2 is hydrogen atom or C,^ alkoxy group; and L and M are both hydrogen atom. 

10. Pharmaceutical composition accord^g to Claim 2. wherein the compound represented by the lom^ula (I) is piogI- 
itazone. 

11 . Phamiaceutical composition according to Cteim 1 . which comprises an insulin sensitivity enhancer in combination 
with an a-glucosldase Inhibitor. 

12. Phamiaceutical composition according to Claim 11 . wherein the <x-glucosidase inhibitor Is voglibose. 

13. Pharmaceutical composition according to Claim 11. wherein the insulin sensitivity enhancer is pioglitazone and 
the a-glucosldase inhibitor is voglibose. 

14. Pharmaceutical composition according to claim 1 . which is for prophytocis or treatment o( diabetes. 

15. Pharmaceutical composition which comprises a compound represented by the formula: 

8 
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wherein R' represents an optionally substituted hydrocarbon or heterocyclic group; Y represents a group repre- 
sented by -CO- -CH(OH)- or -NR3- (wherein R3 represents an optionally substituted alkyi group); m is 0 or 1. n is 
0 1 or 2- X represents CH or N; A represents a bond or a C^.y divalent aliphatic hydrocarbon group; Q represents 
oxygen atom or sulfur atom; Ri represents hydrogen atom or an alkyI group; ring E may optionally have further 1 
to 4 substituents. and the substituents may optionally be combined with Ri to form a ring; L and M respectively 
represent hydrogen atom, or L and M may optionally be combined with each other to form a bond; with a proviso 
that R' does not represent benzopyranyl group when m and n are O, X represents CH, A represents a bond. Q 
represents sulfur atom. R\ L and M represent hydrogen atom and ring E does not have further substituents; or a 
pharmacologically acceptable salt thereof in combination with an insulin secretion enhancer and/or an insulin prep- 
aration. 

16. Pharmaceutical composition according to claim 15. wherein R' is an optionally substituted heterocyclic group. 

17. Pharmaceutical composition according to claim 15, wherein m is 0. 

18. Pharmaceutical composition according to claim 15, wherein X is CH. 

19. Pharmaceutical composition according to claim 15, wherein R1 is hydrogen atom. 

20. Pharmaceutical composition according to claim 15, wherein the partial formula: 



wherein R2 represents hydrogen atom, an alky! group, an optionally substituted hydroxy! group, a halogen atom, 
an optionally substituted acyl group, nitro group or an optionally substituted amino group. 

21. Pharmaceutical composition according to claim 15. wherein L and M are hydrogen atom. 

22. Pharmaceutical composition according to claim 15. wherein R' is pyridyl. oxazolyl or thiazolyl group optionally 
having 1 to 3 substituents selected from 0^3 alkyl. f uryl. thienyl. phenyl and naphthyl; m is 0; n is 0 or 1 ; X is CH; 
A is a bond or -{0^2)2-', "s hydrogen atoms the partial formula: 



and R2 is hydrogen atom or C1.4 alkoxy group; and L and M are both hydrogen atom. 

23. Pharmaceutical composition according to Claim 15. wherein the compound represented by the formula (II) is the 
compound represented by the formula: 



''"'"Sr^H.CHrO-^^^Htn ^ { ni ) 




24. Pharmaceutical composition according to Claim 15. wherein the compound represented by the formula (II) is pi- 
ogtitazone. 
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25. Pharmaceutical composition according 1o Claim 15. wherein the insulin secretion enhancer is glibenclamide. 

26. Pharmaceutical composition according to Claim 15, wherein the compound represented by the formula (II) is pi- 
. : oglitazone and the insulin secretion enhancer is glibenclamide. 

27. Pharmaceutical composition according to Claim 15. which is for prophylaxis or treatment of diabetes. 

28. Use of an insulin sensitivity enhancer in combination with at least one member of the group consisting of an a- 
glucosidase inhibitor, an aldose reductase inhibitor, a biguanide. a statin compound, a squalene synthesis inhibitor, 
a fibrate compound, a UDL catabolism enhancer and an angiotensin converting enzyme inhibitor for the manufac- 
ture of a pharmaceutical composition for treating diabetes. 

29. Use of a compound represented by the formula: 



wherein R' represents an optionally substituted hydrocarbon or heterocyclic group; Y represents a group repre- 
sented by -CO-. -CH(OH)- or -NR3- (wherein represents an optionally substituted alky! group); m is 0 or 1 ; n is 
0 1 or 2- X represents CH or N; A represents a bond or a C^,j divalent aliphatic hydrocarbon group; Q represents 
oxygen atom or sulfur atom; Ri represents hydrogen atom or an alkyl group; ring E may optionally have further 1 
to 4 substituents. and the substituents may optionally be combined with Ri to form a ring; L and M respectively 
represent hydrogen atom, or L and M may optionally be combined with each other to form a bond; with a proviso 
that R' does not represent benzopyranyl group when m and n are O. X represents CH. A represents a bond. Q 
represents sulfur atom. R^ . L and M represent hydrogen atom and ring E does not have further substituents; or a 
pharmacotogically acceptable salt thereof, in combination with an insulin secretion enhancer and/or an insulin 
preparation for the manufacture of a pharmaceutical composition for treating diabetes. 
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